Reply  by Shalhub, Sherene et al.
LETTERS TO THE EDITOR
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3Regarding “Blunt abdominal aortic injury: Initial
experience with endovascular repair”
We read with interest the article by Shalhub et al regarding
blunt abdominal aortic injury as well at the commentary by Dr
Eidt. The authors have defined Grade 1 injuries as “intimal tear,
absence of aortic external contour abnormality, and intimal defect
and/or thrombus of 10 mm in length or width,” while classify-
ing Grade 2 injuries as “large intimal flap, absence of aortic external
contour abnormality, and intimal defect and/or thrombus of10
mm in length or width.” In addition, the authors recommend
medical or surgical treatment of large intimal flap based on the
clinical course of the patient.
We are unclear about the significance of the size (10 mm vs
10 mm) of intimal tears. We agree with Dr Eidt that the authors’
“differentiation of “intimal tears” and “large intimal flaps” remains
somewhat confusing and arbitrary.” We are unaware of the diag-
nostic or prognostic significance of this differentiation.
We would like to take this opportunity to clarify some points
regarding the classification of traumatic aortic injury (TAI). TAIs
represent a spectrum of lesions that range from small intimal tears
to frank ruptures. It became clear early in our experience with
endovascular repair of TAI that a classification system was needed
to properly define injuries, apply appropriate treatment algorithms,
and evaluate outcomes.
The TAI classification we proposed in 2009,1 which was later
adopted by the Clinical Practice Guidelines of the Society for
Vascular Surgery,2 was based on the anatomical layers of the aortic
wall: intima, media, and adventitia. Intimal injuries, regardless of
size, were classified as Grade 1. Grade 1 injuries do not cause an
external aortic contour abnormality and are best visualized on
computed tomographic angiography (CTA) or intravascular ultra-
sound (IVUS). Angiograms in Grade 1 patients are often normal.
Injuries involving the media, such as intramural hematomas, were
considered Grade 2. Grade 2 injuries cause an abnormality in the
aortic contour and can be visualized on CTA, angiography, or
IVUS. Angiographic visualization varies with the size of the Grade
2 injury. We have shown previously that IVUS is more sensitive
than angiography in the diagnosis of TAI when CTA results are
equivocal.3 Finally, pseudoaneurysms were considered Grade 3,
and ruptures were classified as Grade 4.
In our 15-year experience of 338 patients with TAI,4 we have
found that Grade 1 injuries usually heal with medical treatment
alone. Grade 2 injuries usually enlarge to form pseuodoaneurysms.
As a result, we recommend repair for Grade 2 injuries. The
management of Grade 3 and 4 injuries is noncontroversial. In
summary, the main prognostic difference between Grade 1 and 2
injuries is medical versus surgical treatment, respectively. We thank
the authors for their contribution and look forward to hearing their
response.
Ali Azizzadeh, MD
Anthony Estrera, MD
Department of Cardiothoracic and Vascular Surgery
University of Texas Houston Medical School
Houston, Tex
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We appreciate the comments from Dr Azizzadeh and Dr
strera regarding the questionable significance of size (10 mm
s 10 mm) of intimal tears with regard to blunt aortic injury.
ur approach was based on the classification scheme for treating
lunt aortic injury by Starnes et al,1 which was based largely on
ur own experience of treating blunt throacic aortic injuries
BTAI) at our institution. With the increasing use of high-
esolution diagnostic imaging techniques, minimal aortic inju-
ies (1 cm) are being recognized more frequently. These can
e managed medically and typically resolve with time.2 Large
ntimal flaps (1 cm), on the other hand, seem to be associated
ith blunt abdominal aortic injury (BAAI) rather than BTAI.1
his could potentially be related to the different structural
omposition of the aorta in the thorax vs the abdomen (higher
oncentrations of elastin in the proximal aortic wall and collagen
n the distal aortic wall), making the abdominal aorta stiffer than
he thoracic aorta.3 We have observed that most large intimal
aps in the abdominal aorta were associated with significant
hrombus formation, embolization, and/or visceral branch ves-
el occlusion, thus warranting careful observation and interven-
ion as needed. We did not observe any “Grade 2” injuries in
AAI as described by Azizzadeh et al, which has been previously
escribed in the BTAI population.4 Realizing that our observa-
ion of large intimal flaps is based on a small number of patients
ue to the rarity of BAAI, it is our hope to refine our recom-
endations once we examine the data from the ongoing West-
rn Trauma Association Multi-Center data on BAAI. We are
hankful for these comments and look forward to answering
ome of these questions definitively in the future.
herene Shalhub, MD, MPH
enjamin W. Starnes, MD
artin Gunn, MBChB
epartment of Surgery
ivision of Vascular Surgery
niversity of Washington
eattle, Wash
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A plea for reporting the major and minor axes of the
aortic bifurcation
The size of the aortic bifurcation has been implicated in the
etiology of endograft limb occlusion.1-3 This is not surprising. The
two limbs of a bifurcated device must traverse the aortic terminus
in a side-by-side configuration. Vascular surgeons accustomed to
open surgical repair of aortic aneurysms are familiar with the often
heavily calcified, irregular, and sometimes tightly stenotic aortic
bifurcation.
Despite the implications of a tight aortic bifurcation, there is
no standardized method to measure or express its size. Unlike
most arterial segments, the distal aortic lumen is often elliptic
rather than circular, even on multiplanar reformatting of imaging
studies (Fig 1).Which axis is more important tomeasure, or should
both be recorded? Should dimensions be expressed with the lumi-
nal or the aortic wall-to-wall dimensions?
The critical issue is whether the two endograft limbs will
traverse the aortic terminus without compromise. Assuming that,
for the most part, aortic luminal thrombus is incompressible, the
luminal dimensions are most pertinent. Accepting the assumption
that limbs can self-orient to a side-by-side configuration, the major
axis should be at least the sum of the outer diameters of the two
limbs and the minor diameter should be equal to or greater than
the outer diameter of the largest limb (Fig 2). Although still overly
simplistic, standardized reporting of the major and minor axes of
the aortic bifurcation may provide information with important
clinical decision-making implications. Reporting both dimensions
should be considered in future clinical trials of endovascular aneu-
rysm repair.
Kenneth Ouriel, MD
Syntactx
New York, NY
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ig 1. Elliptic configuration of aortic lumen just proximal to the
ifurcation. Original computed tomographic image kindly pro-
ided by Imagine-SCT, division of Pharmakon SA, Luxemburg.
ig 2. Theoretic side-by-side configuration of 12-mm iliac limbs.
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